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SUMMARY

Tests were “conducted in order to chdemnine huw the
characterieiica of a propeller are afixted by cutting OJ
the tips. Ilte cliizmeter of a standizrd 10$oot metal
propeller wae dunged eucwwirely to 9 fed 6 inches, 9
feet O inches, 8,feet 6 inchm, and 8fee# O inchm. liizch
propeller thus formed tom tested at four pitch ~etti~s
in the Propeller Research Tunnel of h Nat@ud Aduieow
Committee for Aeronautics using an open cockpi.tfudqe
and a D-19 engine.

A wnall los~ in propuleire eficiency ti indicated.
fiamp[ea are giren ~howing the application of the reds
to practical probienw

INTRODUCTION

In the early days of aeronautics it was common
practice to adapt propellers to airpknes by cutting
off the tips until the desired revolutions were attained.
This procedure often Ied to freak designs and, of oourse,
at times was the mrong thing to do; but the designer
lacking test data and in many cases pressed for time
and money, found no other course possjble. ‘iWth
the adrent of adjustable pitch metal propellers
designed by later and more reliable methods, it may
appear surprising that the practice still continues.
The explanation is that a modern propeller will not
be far wrong when initially seIected, and with the
K@er cost of metal over wood propeIIers, it is some
times more economical for manufacturers and custom-
ers to make changes in this manner.

Site accurate measurements of the characteristics
had not previoudy been made, the tests kcribed
here viere conducted in the Propeller Research Tunnel
of the National Advisory Committee for Aeronautics
at Langley FieIdz Vs., with a vie= to determining
quantitatively the propulsive efficiency, thrust, and
torque of a propeIIer as its diameter was successively
reduced. For each diameter the propeller was tested
at four bIade settings.

APPARATUS

The. Propeller Research Tunnel, the balances,
torque dynamometer, and testing methods have been
described in Reference 1. The torque dynamometer

was instalkd in an open
425-horsepower engine.

TIPs

cockpit fusehige with a D–12.
This fuselage mounted on the —

balance ready for &s is shown in F&e 1.
The propeller used, designated as No. 3792, had

adjustable akminum alloy bIades. It was furnished
by the Bureau of Aeronautics of the Navy Depart-
ment. InitialIy the diameter was 10 feet. The other
diameters were obtained by cutting off 3 inches from
each tip and then rounding with a circular arc tangent
to the Ieading and trailing edgw- The upper surface
was then rounded off for about one-half inch in the
lsxger diameter and 1 inch as the diameter became
less and the thiolcness greater. The propellers thus
obtained form a series of five &meters from 10 feet
to 8 feet. The appearance of the bIades is shown in
Figure 2. Figure 3 is a detail drawing of the bIade
with the successive tip radii indicated. Nondimen-
sional bkde form and thickness curves derived from
the drawing dimensions are given in Figure 4. Each
diameter propeUer was tested at pitch settings of 12,
17, 23, and 28 degrees at 0.75 of the radius. The
rmiking pitch distributions are pIotM in F~re 5.
The usuaI washout of pitch near the hub is to be noted
and also the smalI differenoea in pitch distribution for
the different diameters.

METHODS

The torque as measured is the net torque on the -
engine. bearem. The engine was entirely incIosed in
cowling which was supported free of the dynamometer.
Consequently no correction for torque due to the
slipstream is required and the torque as read is used
in the computation of coeflicientts.

The resultant horizontal force of the propelIer-body
combination, which may be either a thrust or a drag,
-was measured on the reguk thrust baIance ~ifer-
ence 1]. This resuhant force R may be considered as
made up of the three horizontal, components-

,
T= the thrust of the propeIIer operating in front

of the body (the tension in the crank-
shaft).

D= the drag of the airphme or fusehge aIone
(without the propeller) at the same air

395

.—

.—

.-
.—

—

...

—
-—--

—

.—
-

.—
.-

-.
—

- -—

--
—.

.—



396 REPORT NATIONAL ADVISORY COMMITEEE FOR AERONAUTICS

velocity and density, that is, the same This propulsive efficiency inchldes the increase in
dynamic pressure q. drag of all parts of the airplane (in this cam the fuse-

hge) affec~ by the slipstream, and also the effect of
AD= the increase in drag of the fuselage with the %ody interference on the propeller thrust and

propeller, due to the slipstream. ] power.

FIGVRXI.—Fuselagemcmntedforksts

Then R= Z’-D--- (1)

To obtain the propukive ef3ciency, which includes
any propeller-body interference, an effective thrust is
used which is defined as

Effective thrust= T- AD

or from (1) =R+D

The propulsive efficiency, then, is the ratio of the
useful power to the input power, or

Propulsive = effective thrustx velocity of advance,
efficiency input power I

RESULTS

The observed data are given in Tablo I with the .
standard nomiimensional coefficients computed from
them. .

effective thrust
~P= @D4

effective thrustX velocity of advance
$’= input power
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where D is the propeIIer diamet~r and n the revolu-
J_

5 f)p

tionsper unit time. The coefficients for each diametei
* C& ~-@.,

and pitch setting were plotted against ~. Typical where V is the vehxity of adv~ce

397

—
and P represents

exampk of these plots are given in Figures 6 to 9, the power absorbed ‘by the propeller. I%pellers
inckive. The coefE&mts read from the faired curves operating at the same vaIue of G are operating under

at even velues of-&re given in Table II. I&e con~tions of power, velocity, and revolutions,
and can be fairly compared. F~g 27 gkes the en-

Fmuu l–PmpelIersMa9 of ffm dfamtem

velope of the efllciency curves of Fqgw 22 to 26,
-r7Figures 10 to 21, incluei~e, gke the thrust coefE-

oient, power coefioient, and propulsive e%iciency
curves for the dWerent diameters for comparison.
The curves for one pitch setting for tdl the diameters
are pIotted on the same sheet.

k Fwes 22 to 26, inchsive, the vahms of propul-
T.

sive efficiency and $~ are pIotted against the coefficient

inclusive, and aIsc the ~ for maximum efficiency

plotted against the coeflioient CS.

DISCUSSION

When thediameter of a propeller is reduced in the
manner desoribed, changes in pkn form and thickness

—

—
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result. (Fig. 4,) The bIade width becomes more
nearly uniform from hub to tip as the diameter is de-
creased, It is, therefore, impoasible to attribute the
change in characteristics entirely to any one of the I
variables, body interference, plan form, or thickuess.
Tests previously reported (Reference 2) were made
with the diameter as the onIy variable and an approxi-
mation can be made as to how much of the change in
body interference is due to change in the rdative diam-
eter of propeller and body only,

First considering all the propellem at the same pitch,
it appears from F~ures 18 to 21, inclusive, that each
decrease of diameter causes a corresponding drop in
maximum e%iciency. The 20 per c6nt change in dim-

1.0

.8

.6 1.6

v

.4 i,4

.2 12

0 Lo

.8 $

.6

.4

.2

0 .4 .8 L2 /6 2.0 “2.4 2.8 0
c=

mm 26.-Propoller No. am Dirurrd.fir,sfeat

eter from 10 feet to 8 feet results in about 6 per cent
drop in maximum efficiency. The indications are
(Reference 2) that about 2% per cent of this is due to
increase of body interference caused by the relatively
larger body, the remainder, 3j+ per cent, to change of
plan form and thickness. There is some lack of ti-
formity in the curves in that there are slight shifts in

the ~~ for maximum efficiency, but these are within

practicaI limits and the experimental error.
& ia to be expected from an increase of blade width

near the tip and thickness near the hub, large increases
of thrust coefficients and power coefficient.sare noted,

(Figs. 10 to 17, inclusive). At the ~ for maximum

efficiency the thrust coefficient is 51 per cent higher

for the 8-foot diameter than for the 10-foot diameter.
Likewise, the power co&cient ti 60 per cent higher.
At the lowest pitoh setting (12°) the thrust coefficient
is 33 per cent higher and power coefficient 56 per cent
higher. The resuhk are in agreement with those of
Reference 3, rdthough the differences are greater due
to the tider range of thicknesses and blade widtha in
these tests,

However, it is usuaUy the problem to find the pro-
peLIerfor a given engine power, revolutions and for-
ward velocity. In this case the coefhcient C8 con-
necting th~e variables is very useful. The value of
C. is fiked at the start for a given case, and from the
diagrams, Figures 22 to 26, inclusive, the’ cfllciency is

c=
Prourm27

determined. The pitch setting required is obtained
by interpolation between the settinga plotted.

Ths application of these diagrams maybe best illus-
trated by means of examples.

Example I: ●

Au airphme with an engine developing 425 home-
power at 1,900 revolutions per minute flies at 150
miles per hour. A 10-foot propeller similar to No.
3792 is available. Should it be cut off and what wiIl
be the resulting efficiency?

. .
Inserting the vaIues from the problem and con-

vert@ to consistent units:
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From the Iower curves of Fwe 22 at Cs= 1.394 and

~ =0.695, by interpolation the pitch setting required

is found to be 19 degrees. At this setting and
CS= 1.394 the efficiency is found to be .795 from the
upper curves.

The best efficiency at this Cs is S05 at 22 degreea
setting. Referring to the lower curves at this setting

v
and C%, ~ = 0.745.

Solving for D

220
D= 31.7x 0.745 ‘9”34 ‘eet”

For beat results then, a propeller geometrically simihr
to No. 3792, but 9.34 feet in diameter shouId be used.
The dHerence between this and 10 feet suggests the
possibility of advantage by cutting off the propeIler.

From Fiie 23, which applies to a propeller cut to
9.5 feet, at C~ 1.394 as before and now

v 220
iiD=31.7x9.5=0”73?

the efficiency is found ta be 0.785 at 21° setting.
This is 1 per ccmt 1=s than the 0.795 efficiency for
the 10-foot propeIIer. Therefore, the 10-foot diam-
eter propelIer set at 19° is better than the cut-down
propeIIer. lf the best propeller (9.34 feet at 22°)
eflkieucy is corrected for increased body interference,
using values from Reference 2, the efficiency is
0.805 – 0.008=0.797. The 10-foot diameter propeller
at hand is practically ideal for the purpose and shouId
not be cut.

I?xample II:
An airplane fitted with an engine demloping 300

horsepower at 2,000 revolutions per minute flies at
130 miks per hour. How should a 10-foot diameter
propeller be cut to adapt it to the airpkne?

JWe ha-re Ca= b 000’37+3%Y=,26,

(–)
2000 2 -

300 x 550x 60

88
v 130 ‘m 191

and nii ‘2000
~xlo

‘33.4 x 10‘0”572”

From the diagrams, Fwe 22, the propeIIerwill have
an efficiency of 0.750 at 14.5Qsetting. The best pro-

T’r
peIIerwouId have an efficiency of 0.79 at a ~ of 0.66

with a dimeter of 8.65 feet and a pitch setting of 20°.
Correcting for body interference as before, the efE-
ciency becomes 0.790 – 0.017 = 0.7i3.

l?rom the diagrams, Figure 25, for propellers cut to
8.5 feet diameter at Cs= 1.268 and

v 191
XD=33.4W5=OJ374’

we find the e.ftlciencyto be 0.760 at a setting of 18.5°.
Site the dimneter is not criticaI, a 20 per cent change
causing only 2j4 per cent change of efficiency, it is
sufficient to use this diameter. In fact, if the dia-
grams, Figure 27, for 8-foot diameter propellers are
used in the same way, the efficiency drops to 0.74.
The diagrams, F~e 24, for 9-foot diameter propellers
give an eficiency of 0.76, the same as the 8.5-foot
diameter.

For this application we may use the 10-foot diameter
propeIIer cut down to 8.5 feet and gain about 1 per
cent in eflkimcy. This propeIIer will be onIy (0.773
– 0.76=0.013) 1.3 per cent Iess eflicient than the best
propeIIer, one of 8.65-foot diameter geometrically
simiIar to the 10-foot diameter.

lhmple IIt: “
An airphine is equipped with a 600-horsepower

engine turnimg at 2,400 revolutions per minute. The
estimated speed of the airphme is 180 miles per hour.
How should a 10-foot diameter propelIer be cut to
adapt it to the airpIane?

des=6 o.oo-o~x%)=,,,g
(–)2400 2 .

600x550 x 60

88
V 180‘m

and --=0.660.m=2400
~xlo

F~e 22 indicates that the propeIIer wiU have an
efficiency of 0.765 at 16.5° setting.

II we cut the propeIIer to 8 feet the diagrams, Figure
26, appIy.

(7s= 1.419 as before.

V 264
~=~8=0”825.

IMiciency= 0.76 at 23° setting.

R appears that the cutiown propeIler is practically
as efficient as the 10-foot propeller.

lt is possibIe to select another propeh which, at
tit sight, is better than either of the above. From
the diagram, as in pretious examples, we iind that a
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propeller 8.7 feet in diameter geometrically similar to
the 10-foot propeller would have an efficiency of 0.805

when set at 22.5°. When coriectad for increased body
interference the efficiency is (0.805– 0.019) =0.796.

There is another factor, however, not covered by
the above charts which must be taken into account.
Tests, soon to be published, have shown that above
1,000 feet per second tip speed the efficiency fda off.
The tip speeds follow:

10 feet diameter FX 10 x40= 1,258 feet per second.
&7 feet dirimetir TX 8.7X40=1,093 feet per second.

8 feet diameter TX 8 X40=1,008 feet per second.
The efficiencies computed for the 10-foot and 8.7-

foot diameter propellers will not be realized in practice.
The 8-foot diameter propeIIer, therefore, represents
about the best propeller for the application.

When propellers are operating at high tip speeds the
increased body interference and adverse eflects of
thickness and plan form of cut-off propeIIera are less
than the tip-speed losses and a net gain in efficiency
will result if a smaller diameter is used to reduce the
tip speed.

CO~CLIJSIOIY

1. Changes of 20 per cent in the diameter of a 10-
foot propeller due to cutting off the tips resuh in a loss
of about 6 per cent in masimum propulsive efficiency
at the same pitch setting.

2. The drop in efficiency isaccompanied by increases
of from 30 to 50 per cent in thrust coefficient and from
56 to 60 per cent in power coefficient.

3. A propeller adapted to a given engine and air-
plmne by cutting off the tips wiII only be SIightly less
eficient than a specially designed propeller,

4. The practice of cutting off propellers is justified
by these tests.

LANGLEY MEMORIAL AERONAUTICAL LABORATORY,

NATIONAL ADVISORY COMMITTEE FOR AERONAU-

mcs, LANGLEY) VA., December 10, 1W3.
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FIJLL SCA.IJ3 W17SD TO_NINEII TESTS OF A PROPEL-

TABLE I.-OBSl=ZWD TEST D.kTA

409 —

Propeller No. S79~. Diamdm, 10 fed
Propeller No. S79g. l?iamdm, 10f~

SET AT 28° AT 0.75R.
—

SET AT U? AT 0.75R

—
N
p.lm

v
t.p.h

H
p.m.,b?k

990
m’
!301
9s9
991
W9
WI

%
991
836
766

E
414
w
212
Us
47

9%
ma
W
mu
W4
m
93!
%7
WI

%!
m
WI
w

lr.
—
?81
7s2
775
770
766
76s
749
760
m
m
Ssa
Ml
m
S16
xi
162
lm

-:
–xi
So2
m
w
502
g

%J

S42
231
M
764
764

c? I ~

L7ao
.m
.Za
.7X
.ill
.i36
.m
.7-U
.ial
.774
.7R9
.?&
.m
.S%l
.S!41
.206
.749
. 61S

—.
----
.ni
.706
.693
.am
.621

%’J

g

. m

.4s6

.lm

.*-

&QfLv
,p. h
—

=0
S%2
lus
S35
s&6
ail
91.2
9L 8
9L7
95.0
ea.o
W&s
m 4
Wi.o
=4
77.1
n. 2
7s.1
74.8
734
74.2
&a
66.3
62.8
6L4
6L 7
6LC
ca2
*8
66.[
49.4
24.f
z. 1
~f

103.I
m:
lozl
M2.1
IOL:
ml. I

—

? #
P

O.am
.54s
.5m
.s%4
.m
.601
. 6s0
.612
.lm
.Eis
.iw
.i46
.in
.8233
.s64
.326
.W4

LOS2
LIM
LIiO
.s
.451
.5s5
.533
.407
.526
. La

:s
.430
.WE
.6s0
.153
.L5i

S&o
546
SE
=E
W. I
9L 6
944

I&:
mL4
10s.a
KILO
IOZ6
1032
Io2.1
IOL6
mL6
10L6
lm.a
I07La
SZ4
8L 4
74.2
7%0
n.a
i’&2
70.2

Z;
63.5
56.4
5&2
2L6
2Z9

705
m
816
%4

810
m
ml
em
604
74a
745
653
m
m
m
a6
81s
KM
an
WI
4Aa
w
9s2

L%!
Lo&

~w
Lo&

?%
Wt
m
24f
la]

-f.!
-e+

0.Olm
.Olm
.0150
. Olw
.OIfa
.0142
.m.wi
.Olss
. o17D
. oIi9
.02a3
.CE#a
.0162
.0214
. O!zu
.OLw
.CE29
.oa4
. oli6
.0226
.0224
m&

.0237

.0207

.0M2
; g:

.0251

.Qz52

.Om

.Me4

.0266

.(lw

.Olw

.ma

.mw

.Om
-~$
.W14

(L419
.419
.4m
.42s
.423
.m
.444
.&”
.451
.4JM
.4X3
.403
.472

%J
.W9
.W9
.446
.353
:a@l
.403
.ml
.306
.601
.m
.X3
.337
.274
. !2n
.2W

:%
.Ix
.6X
.447
.s
.OM
.Ili%
.7W

Ml
663
237
U&

2a&

m
647
5~

@n
867
m
707
m
708
709
8ss
766
767
405
m
i75
464

z
496
S24
al
4s0
m
W4

!%
6s4
2Z
m
m
w

.—

—

:-
—.—

.—

.-
.—

.—
-..
.——

. . . —
.~ ......

——
---,

Propeller No. S79i2. LEamder, 10 fed
—-

Propdler No. S?OR. fimeter, 10 feel
.

SET AT 2S”AT 0.76&
EE2?AT 17° AT 0.75R.

J_lc? c?P1CrP
b QL* 1“IIL%-:.I -l–P t~Dc%

LOW
.Ci3m
.0264
.0264
.(B66
.W
.Iwa
.!W6
.@=
.0w2
.!23!25
.Oalo
.O!m
.Oxl
.0254
.V2As
.CEa
.021a
.0129
.am
. One
.m
.00M
.ocm
.Klii
.m
.Owl
.Can
.02s
.6W
.C@w
.ma
.W1
.m%
.059
.WA
N’&

.W

.041

MiS.& I
.0758‘
.0i64
.0762
.Om
.0742
.0i66
. on4
.Ono
.M’a5
.WE
; g:

. WI

.0437

.m5

.(MY5

. am

.:g

.Om

.Oiw

.0is3

.0ie5

.0i96

.W96

.OisE

.mi

.(EJM

. (ma

.W2

.W?5

. (s14

.W9

.W5a

am
.Om
.0743
.6756
.6X3
.07a
;Ii7m

.m-

.078s

.023

.Ons

.0656

.(?366

.0615

. 4E.55

.0551

.04M

.036s

.0219

.mi

.0i61

.0761

.Om

.Om

.Om

.Om

.Om

.07s9

.m

.IMl(

. ~~

. mu

.OMe

.W

.Om

.I191

D.wo
.azi
.WQ
.695
.7K
.n3
.719
.7LS
.769
.ia
;l&

.s

.au

.s25

.840

.840

.s07

.T41

.517
.— -
:g

. m

.6L6
J&

.M5
-662
.361
.S16
.436
.45!
.442
.424
.=
.Ie4

a? ;
S6
g; !I

90.6
90.5
92%4

%:
m2.s
ml
l&;

10L4
10L4
10L5
10L2
m7
IL?l.b
WI.6
lUl 6
SO.7
ma
77.a
n. 3
740
728
TLo
m7
6&4
640
612
!%s
S&o
%4
w. 6
20.i

e46
644
645
642
644
641

.%
61S
614
665
497
2.99
*
270
201
L61
m
72

-E
64
64s
545
w
64!
62!
CA
m
6s
6X
6s1
&?!
ON
@l
m
w

D:~ 0.701
.iuil

.470 .7-M

.475 .m

.4s6 .722

.4s

.4%3 :g

.499

.mo .74s

.530 .745

.549 .’m
g .765

.fm
.602 .795
.621 .7s6
.m’a .7%5

.795
g .776

.ma
-ml X#
.SLo
.s46 .261
.s9
.925
.441
.44
.422
.422
.404
.405
.s56
.W3
.~
.262
.?40
.363
.3’35
.2X
.145
.163

-—-
----
.650
.694
.Wa
.072
.601
.6s
.641
.661
.6M
.6Z
.69!
.691
.53
.F&l

—
- —
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TABLE I.—OBSERVED TEST DATA—Continued

Propeller No. s79% l)iameter, 9 feet 6 kchea Propeller No. 979A Diameter, Qjed 6 inche8

8ET AT 23° AT 0.76 It. ..SET AT W AT 0.76R. .>.. .u—

pNm CT

6.W-76
.mm
.0278
.WM
.Wsa
. mm
.6267
.0289
.0242
.0404
.0403
.0278
.6431
.0429
.WO

:Ml

:%!

:%%
.0486
.0476
.0889
.0613
. 051i!
.0418
.Oml

:%?
.0719
.0718
.owl
.0218
.0182
.0s26

-: E
-. m

CP

—
v
ni

0.428

:%
.484

:8!
.486

:%
.406
.404
.472
.892

:E
.870
.TM
.428
.&lo
.862

:%
.802
.488
.aao
.827
.W7
.%4
.8!29

:%
.128
.lfu
.618
.641
.679
.016
.&a
.707

—

p... c%w

a7u6

:R
.712
,no
.716
.716
.704
;7&4

.096

.721

.69a

. em

.717

.669
i 675
.721

:M
.716
.649
.M3
.713
.664

: Wo
.bsa
. al
.Cs7
.298
.2W
.886
.706
.676
.CEil
.448

------
.. . . . . .

b.Qft. 1:. lb.%.
v

n.p. h
N

p.m.
v

ac?

a (?544
. ma
. W6
.W4
.0622

:E
.0508
.0$88

:%
.M69
.0614
,me

%%

,0424
. 0!24
. Wl
. ml
, W.01
.02J7

:%
.W4
.06i4
, Mi8
.aln
. W72
.6671
.R?ia
.OG$
.M78
.Wa3
.Wi8
.0764
.076s
.0767

-

84.8
43.6
m. 2
&;

89.I

1%?
Kt44
88.6
88.8
EL8“
WI.4
~:

67.8
7&Q
74.7
78.8
76.8
78.6
7L Q
748
78.0
67.6
87.0
63.4
5s.0
67.4

%
.26.8

1%:
100.7
lm. 7
100,6
100.1
loa o

068

R
661
651

%
489
#a
888

E
707

%
724
726
4oa
747
761
U7

;!

ne
774
4E$
787
787
488

%%
676
418
%48
2s3
1;;

b9

718
-742
&r4
m
n4
6%

z
al
788

E
en
824

z
g

906
904
481
946
e24

E
987

1,E
%’9

1,%
I, 872

!3030

w!
186

-:
-62

86.8
8S.8
98.0
042

102.6
1026
1040
1046
108.b
m. 9

lW.8
108.4
10Z7
1024
1022
1026

IOL0
IOL8
1027
10!Z6
1021
1028
101.6
10L2
10LO
820
n. b
79.2
79.7
7h8
76.4
650
67.4

%.:
220
.%9
2116

p&

1:024
L020
1,012
1,010

z

~

728
679

z
4S1

804

%
m
XJJ

184

%
1,082
L 022
Lo!m
I, 027
$0#

1:029
1,0%
1,m2
1,028
f l))

i 024

E
810
~

759
640
241
605

%
607
678
286
203
aoe

214
ati
147
14J

97

--
-14
246
S9

%!
SW
8W
984
920
947
‘J30
a49
859
8s5

aw
.&w
.&m
.610
.660

:%!
. ml
.no
.714
.7bl
.749
. igl
.?20

,-846
. w

.897

.828

:E
L 019
L028
L on
L 17?
\ 2&6

.580

:%
. 49e
.m
.484

Ah
.49

.167

. In

.146
-

anl
.710
.T27
.731
.781
.752
,771
,m
.774

:E
:%

.7W

.w

..s11

. 7Q5

.728

.744

.7S3
;;:

.6W
.. . . . . .
. . . . . . .

.087

:%’
.086

%J

.mo

.b5e

.676

.197

.2!M

. lM
-

?

Propeller No. 379S. Diameter, 9 jeet 6 inches

-

Propeller No. 379A l%metw, 9 jed 6 imdw

BET AT 1P AT 0.76R. 8ET AT w AT a 76 R. .-_——.

lg.

1,061
1,064
1,022
1,013
1,014
Lo&

f@6
989
‘w
748
760
611

.611
478
471
291
S88
226
228
16J

-19
-38

1,082

2?%
U&l
I, 126
1,108
1,189
1,166
+/20J

k%+

CT

o.(n3t7E
. ma
.0227
.0626
,6616
. Oeol
. Cm
.0690
.0686
.062a
.M67
.0476
.0480

:M
.W8
.CGo2
.CM14

:E
.0165

-: %
-. W64

.0$84

.0674

:E
. 0%34
.0722
Xm&

.0790

.0776

. Oall

. (@Is

S
0.440
.446

:%
.482
.4M

:~

, 62a
. E57
.667
.601
.031
.822
.Oal
.861
.661
. no
.769
.769
A&

.Wa

:2
.298
.411
.=8
.887
.a86
,a49
.824
.238
.142
.164

-

lb.%P

0:aim+

. alma

.ma.a

:%%

:%%
. CKQ214
, lM2a14
.602814
.0am7
XUJ2M&

. M2207

.W2W7

.002802

.002802

.01wJx2

.032810

.W2810

.aiza#2

.aiz202

.mzaoa
,@)2911
.0C2?all
,062811
,002811
.002814
. m14
. 0)2817
.CQ2317
.002817
. maar

:%%

v
1.p, h

82.4

z:
OL2
929
W..8
97.7

IE :
me.o
1(K 2
166.6
N&8
loh 8
1o4.2
W4.1
lm. 6
NM.6
MM.6
lea.4
ma.a
1027
1o2.2
l%:

ti4
78.a
7&a

M
6L7

k:

M
27.a

-l–VN
L.p. hr. p.m,

1’
U3

CP

L104&

;%

.0412

.0406

.0411

.We6

.08a8

:&%
.mao
.Ow

:%3
.02m

:%
.0z?6
.0184
.0110

:E
.0486
.6424
.0487
; (M3M;

.0460

.0464

.0462

.0454

.0462

:%%

n

0.676

:%
.718
.716

:E
. 7.Kl
.787

:E
,764
.no
.770
. n6
. ma
.771
.774
.747
. 7s3
.678
.Mxl

. . . . . .

. . . . .
.659
.666
.026
.662
. al

:g

.668

.&m

x

CT c?P

84.4 1,180
88.6 1#170
8a4 1,am
&7.o 1,Ml
W8 1,196

w i%
940 1,206
06.6 1,216
9118 &200

108.1 1,223
10!4.6 1,210
m&: L 10I

I, leJl
IOLa u 105
162.2 1,105
;:) j 1,050

1,060

M i t%%
10L2
10L7 E
10L1 g
101.I
IW. 6 79s
10Lo 76Q
lU 8 716
103.8 E&l
100.8
81.1 lj 1s9
W6 1,180
77.6 1,I&7
76.4 1,186
78,8 1,176
78.9 1,170
67.6 1,160
6&~ ..iza.l

1:160
Ri 1,156I
68.4 ygl
61.6
2a7 ion
2al ,1,066

1,014
1,m7
1,0L2
Lw
1,009
1,005
1,016
1,mrl
1,012
1,024

i:

912

%
677
677
004

%
644
483
a44
245
216
148
57

1,CJ

$ F5

1,E
Lcm
1,0)5
------

907

H%
1,WI

926
WI
084

en
676
m
678
6i6

E
(M2
M3

z

$

493
496
898
am
344
344

E
pJ

110
89
64

-;
678
676
676
871
674

-E

%
659

%
(w
6W

acm
.W
:%

:=
.W.Wi
.m
.we
.a304
.Wi
.M6
. man
.08io
.0779
.0?79
.0786
. 07GY
.0747
.0749
,Wa

:%
. Mn
,M09
; o&a

.0m8

.Wle

. (Q16

.Ome

. on!

:%
.. . . .._

.0936

. 0X7

. OZll

.0971

. ma

. 10U
, 1(W

0:g

.m

.877

.ml

.711

:&

.747

.780

.783

.819

.819

.8S
,M7
.ma
.&x
.940
.aa7
.9H
.081

1.040
L 046
1.170

:Z
1.m
L 6x6
.637
,822
.0L7e
.600
.m2
.&
. WI

.. . . . .
.688
.4m

:E
.421
.179
.176

Q~

.678

.m

.709

.718

.719
; ~1

.741

. 7s1

.759

.778

.778

.789

:g

.W

;:0

.820

.822

.791

. 7Ca

.717

. 1s1
.-. .-.

. 64s

.529

. 61s

.611

.6M

.698
,644

.-.. .-
.lrn
.464
, 4U8
,425
. 4m
.186
.161

—

--- —
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TABLE I.-OBSERVED TEST DATA-Continued

Propeller No. S79A LXamdw, 9 fed Propeller Xo. 379A Diameter, 9 M
6ET AT 23° AT 0.76R.SET AT 1’2AT 0.76R.

c%

.-——
. .

.—.9Ntu

1
Q:T

L ft. , Ii). 1 ~

I.sm
.m
.881
.Si5
.mo

%%
Xl&

.730

.744

.m

.765

.756

./65

.762

.7s2

.m

.im

.783

.?m

.7W

.794

. mu

.7s

.m

.2M
..—-

:s
.640
.6M
.m
.624
.679
.5S2
.&m
.567
.2M
.ml

1,
1,—

1%.

I
v

.Rh

S&o

H
a7.4
a18
91.2
Q3.4

%:
K&6
1042
lm.3
loz9
Io2s
lm.s
lozl
m2_2
10L9
10L6
10LS
po ;

101.6
IOL8
10L8
Iw. o
1113.Q
100.6
M. 8
8L8
%1
7Eio
74.1
748
&a
28.6
Sas

%
Ma

Q
h ft.v

I. P. h

%4
&o
83.5
88.8
8&6
%0.0
m.4
Sa;

as
8L i’
$&:

76.6
a.s
w o
ns
ml
69.s
S&a
65.0
6Z9
61.7
59.a

E:
63.2
5LI
!M.6
26.6

l%;
102.1
10Lc
llxkt
Mm.f
ml 5
100.s
Im.:

Cr
c%

ao4m
. 04E3
.0!m5

:%!
.0263
.0a6s
.0251
.M64
.W2
.0446
.0461
.0832
.2484
.04s8
.m73
.0504
.0510
.04m
.m
.055s
.C466
.0574
-0587
.0513
.Q310
.Mm
.OEM
.0798
.Oiw
.0751
.Oxl
.W1
.Onm
.Olm
.Wm

-:=
-.Olx

CP

0.0254
.0!250
.0199
.0229
.02m
.M34
.0zS4
.0184
.02m
.0230
.02m
.0261
.62L8
.0275
.Cr275
.02m
.0278
.0278
.024s
.02m
.M90
.Ozso
.0298

.:%%

:%%
mz&

.mi29

%j

.m42

.0119

.Wao

.alm

.mn

P

:~ a 6i9
.030

.482 ;=

.484

.435 :%

.44?

.* I .=

.S12 .67S

.467 .7CKI

.459 .701

..W .6i9

.?42 .677

.4m .687

.W4 .65s

.W5 .663

.431 .me
.631

:= .62a
.401 N&
.226
.817 .610
.859 .652
.W .m
.X4 .675
.324 .MS
.2W .s44
.259 .630
.263 .576
.rm .m
.120 .30s
.I!M .S16
.eM .706
.625 .UJ4
.s49 .651
A& .570

.461
.656 .212
.701

gl
%:
gl
564
654
625
6m
a74
645
645
2$2

%
414
865

!%
704
ma
4ii
m

z
818
w

2
301
328
244
MO
120

R

670

z
ml
624
SOL
m7
m

E
74’3
756
w
7m4
799
432
S2il
Ii37
4s6
908
Q!21

E
956

I,!?;
1,ma

Lx!
L3&

465
WC
!m9
167
94

859
8s5
851
MA
w
823
w
ma
m
787

%
m-l
Wa
4s3
4m
m

%
WI
%
236
173
123
lm
?%

-ii
an
867
883
m
W6
w
943
935
979
‘ml
cm
ml

L552
.s55
.591
.662
.m
X#

.m

:E
.SiQ
.b71
.im
.710
.?m
.740
.776
.77!2
.s29
.M9
.861
.875
.sa7

L%
L060
L 17S
M&

.s33

.W4

.MO

.4ii8

.481

.423

.432

.W9

.402

.la

.17’s

-—

.—

..-

-—
=

-—

—
--Q
.-

—
-=
.—

23
.-
4 -----

.744

Propeller No. S799. LMamder, 9 WProp&r No. S799. Bameter, 9 jezt

SET AT W AT 0.75R.8ET AT u“ AT 0.7SR.

;~mI
“1

c%

—.
v

ED

0.439
.446
.463
:%

.&7

.47Q

.4s2

.51s

.57s

.581

.524

.658

.556

.5M

.583

.610

.Snl

.Cm
-MS
.704
.mu
.S21
.8i2
.989
.431
.4MI
.410
.415
.3s9
.3W
.364

%
.2M
.?U5
.312
.144
.148
.149

b.Qfi.

Q&3
979
ma
WI
Em
m-i
W4
ml
m
m
SW
8M
S&

ili
716
ME
61Q
524
524
m

E
2S
S3
m

z
111
%

~
Sa
S5i
m

E
m
m
Cm
m
!37S
ml
m
m

lf.

m
m
7s2
m
~

Cal
(w
652
m
574
674
S16
614
44s
445
372
m
m
WI
!3S
m
!233
m
L67
ml
m
m
n

-2
731
m
m
n]
702
m
6!3
6%
al
87
.6T(
w
m
62$

c?

I.lom
.0477
.0470
. OMcl
.0466
.0!66
.0455
.0456
.0441
.0141
.0t20
.0417
.0406
.0406
.M65
.Ow
.0363
.0%1
.OWI
.03m
.0256
.0221
.016$
. Oloc
.Oow
.04it
. 04s1
. ME
. Omf
.W91
.Ow
.Ow
.05m
.05m
.0511
.0614
. ~~
.05!a
. 251[
.06.2

c? CrP

f;:
.6E4
.6s6
.X8
.m
. no
.711
.m
.735
.741
.733
.in
.mi
.776
.778
.7S3
.781
.7s2
~~

. h17

.Slo

..W9

:E
.791
.7ss
.e39
.!33Q

.-—
.ms
.642
.s
.5U2
.6m
.&m
.4.S
.473
.434
.4%2
.411

%
.167

aoim
.07w
.CW3
.W6
.lmi6
.06is
.M49
.W49

:W3
.6548
.0567
.Cwa
.OMl
.Mm
.0469
.0461
.0436
.IB62
.m5m
.021Y
.0204
.OLll
.ml!

-.m
.Oa
.Oi’x
.ma
.075!
.Oia
.Cfi71
.Cw
.ml
-W4
.IE51
.m
.m
.(FJI
.lm
-(Q7

Am
.660

:Z
:=
.(E4
.685
.702
.707
.ns

:%
.741
.746
.749
.767
.m
.764
.756
.74s
.704
.MI
.168
——
.650
.656
N&

.M6

.ma

.EQs

.Iw6

.&Is

.664

.635

.686

.270

:%

O.mm
.Ioa
.Io4z
.ma
.102I
.Iom
.mm
.Omo
.Om

%%#

.am2

.C6io

.om5

.0815

.07m

.oi4s

.W5

.0ss6

.Wm

.0364

.05m

.05n

.0w9

.0614

.0444

.0a42

.o164

-:Eli
.1002
.lam
.1049
.Ia93
.llxo
.Llro
.mm
.10?0
.m

:%
.1110
. llss
. U’lo

o. Iom
. 102s
.Iom
JIJOg

.lm

. m95

.mm

.(KW

.Oml

.02m

. (?352

.C060

.0!3m

.oa15

.W14

.mm

.C@70

.0s24
;O&g

.m15

.Lm9
;Q7&

AT&

:%
.01s6
.W32
.1002
.Llw
. llKtI
.1006
.lou
. 10s7
.lw
. lox
. IHa
.m
.1131
.1141
.I!azl
. 12w

0.636
.6M
.659
.6s

:~
.705
.?la
.781
.772
.%
.M4
.aw
.S9
.870
.88s
.am
.(W
.964

i%
LOM
L059
LOSS
L lol
L 104
L 154
L 226
L3M
L424
L 510
.m
.SCM
.lm
.0S
.512
. w
.4C4
.4(E
.43i
.444
.4M
.4(X
. In
. HI

993
m
992
982
993
W3
m
Qal
9s9
9W
S3
mu
m
m
620
630
m
ma
411
4U
m
2M
m
71

$
m
m
ml
UK
w
ml

L:

L@&

LC&

m,
—

.—
—
—

—

—
..

..--

—



REPORT NATIOh-AL ADVISORY COMMITTEE FOR AERONAUTICS

TABLE I.—OBSERVED TEST lYATA-Continued

Propeller No. SW8. Diamder, 8 feel 6 inches — Propeller .Vo. S79g. Diameter, 8 jeet 6 inch
—-

OET AT n“ AT 0.75R.SET AT 15 AT 0.75R.

Cr

a 1018
.1021
.0091
.OoM
.0365
.09tw
.0w2
.0636
.6597
.aw
.@366

:%
.0779

.. . ----
.6761

..0640
.0s40
.0578
.0576
.Ofw

:=
.lm26
.0159
.0016

-.0183
.1047
.1046
.1084
. 107b
.llW
.1107
.1146
.1151
.WI?
.1214
.12M
.1s51

v
a.p.h

N
:.p. m lb.%.

M
426
a44
m
261
169
116

z
m2
Ma
340
688

;

611
YB

%:
677
a61
557

z

0228
6M
649

TJ

E
486

%
42Q
762
761
496

Cr CP
1’
n

o.m
.K2
.5R
. w
.68(
.681
.C&
. ilt
, 74s
. 4M
.41c
.481
.431
,42:
. 46%
.44:

:2
.45!
.895
. am
. 4G
.m
.676
.4X
.W2
.242
.a02
.221

:E

:Z
.820
.867
.274
.W+3
.124
.123
.120

-v
L p. h

84.6
83.8
87.4

E:
91.9
94.2
94.0

106.0
102.0
102a
1020
10L6
101.8
10L5
IOL 1
~~ ;

mz a
102.0
10L6
10L6
lm. 9
lm. 5
:O&;

1~ :

8L 2
i’?.1
n. 9
72.8
7L O

Z;
53.0
Ea.o

2:

lb.Qtt.

1,a82
1,m
1,022
1,026
L Oal
1,Or&l
I,032
1,02%
1,am
L m

m
923

%
-----

231
M4
M4
436

E

H
m
U6
69

1,02;
1,m
1,022
1,m
1,CGo

$%
1,ml
1,m
1,m

kg

lf.

%%
914
91G
m
691
w
SS4
.%x
857
761

WC
m

,-----
521
m
sea
202

%;
mm
167
m
48

-d
246
914

E
w

1,E
Loll
1,070
L IM7
1,076
L071

&
am
:%!.Em
.674
.672
.ai
.4?4
.632
.6X
,LLs9
.aEd
.m
.Ola

...—
.ia
,m
.m
.w
.w
.m
.lm
.952

LW
L093
L197
~~

.S12

.400

.4M

.m

.4s1

.4m
,422
,am
.Z79
. m
,163

?

ao43
.6t6
.6s
.65Y
.m
,Ria
.ms

:!%
.iw
.m
.m
,74:
.741

. . . . . .
.m7
.7s
.,,
. -%
.m
.777
,76S

:E
.811
.109

. . . . . .
. w
. 6a7
. 01s
.C!22
.03
.W
.661

:%
.614

:E

P ~

am
.m
.e@l
.618
.656
.440
. Ma

-------
.-. -.. .

.6M

.600
A#

. 2s1

.&n

.ew

:%
.625
.884

:%
. M4
. S46
.674
.619
.616

:E
.535
.826
. 62JI
. U9
.610
:~”

.5W

.261

:%

-1
10L8
10L6
10L8
10L7
10L8
IOL2
l(u).9
lKl 8
la a
844
840
ao

2.:
twa

::
928

Ri
804
77.7
76,9
76.9
76.6

E:
67.6

.::
62.2
67.9

F:
6L6

fi :
2h2
X6
2a9

420
m
au
235
161
~

–m
–77

E
301
023

%
.5&
692

E
714
71a
.KQ
n8
72a

E
am

%
m
M2

%
697
0S5
988
611

Lm
1,290

m

O.omi

:=
.01$3
.0161
.Kea
.C026
.0074

-.0116
.042i
. 64!43
. owa
.0416
.0416
.02s4
.W90
.lwa
.#70
.Mid
.0$79
.0478
.0266
;$44

.04C4

.0564

:E
.05u4
.0E47
.0499

:%!!
.(W44
.0648
.0647
.0565
. W46
. mm
. 6s14

Propeller No. 3YW.” Diameter, 8 ~eef 6 inches
— -. —

Propeller No. 8798. Diameter, 8 jeet 8 inchae

SET AT 17° AT 0,i6 R. _
SET AT 2S0AT 0.78 R.

-1.43’ CP

—
v

Lp. h lb.Qft.Pv
Lp. t

N
. p. m, Ib?ft. c% CPP ?

0:;;g o.Ha
.1129

.1169 .1121

.1164 .1121

::% :\::

.1116 .lnl

.m .1083

. 1C38 . law

.1039 . MN

. m4a .1008

.0606 ,107I

.IYw .1071
.1082

:s . lWI
.m . 101s
.0910 .1083
.Cs54 . lam

:% :%
.0#4 .0237
.0709 .W5
.6X9 .U3i6
.0712 .0m3
.0725 mJ&
.M70
.0666 .W9
.0527 .0%7
.IW9 .0767
.0449 jle#
.0251
.m .0531
.0116 .IB18

-. W6 . la33
; lyl; . 11s0

.1120
. lnl .llm
. lZU .lm
. Im .lKKI
. lm .1140
. Ma .1136
.1216 . 114s
.1216 ,nn
,1216 .1176
.12ao . L210
.1240 .1211
.1279 .1392
.1276 , Lw

ma
7!31
784
?79
772
767
760
754
726
726
m
6d8
008
004

%
470
470
.Ilm
ua
as
367
me
m
%5
2i6
2?7
237
101
103
m
85
08
!a2

8$
810
am
w
m
824
810
&la
787
ml
786
776
603
M6

~~
.!M4
. &j?
.m
.670
.670
.m!
; ;~:

,m
.727
.7M
.7M
.749
.744
,749
.TM
. m
.x!
. im
.773
.m
. n8
.*
.isd

:E
.747
.m
:$

. ns

. S18
.. . . . . .

.am
,024
.832
.017
.Xa
.bM
. mi
.m
.461
.455
.431
.4M
.174
.103

84.6
S3.2
S%7
86.6
W.6
9L 4
04.0

1% i
ml e
MM.4
108.4
ma.2
ma.2
103.1
lea. 1
102.5
1029

%:
102.4
102.4
102.1
10!2o
10L7
1(11.6
101.7
101.6
101.8
102.2
101.9
fl~

10Lb
10LO

H
75.2
77.9
70.a
70.4
6L6
(IL6
68.4
69.8
53.2

E!
22.0

1,006
1,mu
LC+14
L Ow
1,COf
1,Qo8
l.mo

ma
m2

E
848
i~
703
m

F2

E
40s
809
261
Ha
88
43

1,C&l
I, 0)6
1,012
1,012
:;:

1:019
1,014
U018
1,016
1,019
1,018
fl&

~ 0U7
1,Oal
1,074
1,072
1,058
1,O!Ja
L 042
1,087

m

E
2+41
em

%

E
466
650
8HI
248
Ma
109

-2

La
~ 116
1,148
1,ml
1,178
1,176

$%

1,244
1,272
1,267
1,3n
~ S76

am
.me
.em
.0759
.Oial
.0769
.0721
.Ona
.Wi23
.a324

:&&
.0524
.OSM
. C514
.0614
. C476
.0-475
.0402

:%%
.0248
. oIea
. m51

-. Cwo
–. 0101

.0808
; Osl:

.Ws2

.we

.(%78

.Cw2

. Walo

. cram

.0924

.0aa4

.0900

.1089

. Iwa

ao52s
.0529
.0532
.0525
.0516
.0518
.0510
.0510
.0458
.045s
. MM
.M6i
.0426
. 04a6
,04@a
.040J
.0887
.0387
.0246
,0246
.0305
. Ow
.02m
.0129
.0077
. Cala
.0580
.0540
.0556
.W
.6566
.0667
.035s
.0662
.05W
. 05s8
.Ow
.CHa
.6W9
.05e8

a462
.429
.451
.449

%
.472
.472
.492
.492
A&

.562

.661

.m

.6s2

.614

.614

.O&I

.649

.702

.744

.792

.874

.M8

.905

.412

.4.12

. a98

.W4

.X71

. a64

.=6

.688

.319

.816

.291

:2
.149

as-u
:E
.M9
.5Y3
.241
g

.669

.eio

.718

. na”

.727

.726

. ml

. 7s1

.768

.754

.765

. 7iu

: ;$
.W
. a24

.. . . . . .
-------

.617

.617

.m

.m

.681

.57a

.641

.648

.624

.622

.420
:%

.272



FCLL SCALE TTJ2%D TIJ’NIKEL TESTS OF A I?ROP2=JJZR

TABLE I.-OBSERVED TEST DATA-Contbud

413

Propeller Ko. S792. Diameter, 8 fed Propeller No. S792. Diameiw, 8 ~~
.-.SET AT 23” AT 0.7SRSET AT W AT 0.76B.

c?N
p.m. b.Qk

r
.p. h

.
—.

—:

—

:
i

‘ CrJb. v
ED

0.43s
.6M
.046
.m
.bw
.621

:%2
.7?4
.iw
.425
.421
.4s0
.427
.431
.461
.452
.466
.462
.294
.Ssi
.436
.663
.Wi
.416
.349
.345
.3W
.323
. 3L6

:%?
-22s
.633
.264
.254
.%9
.m
. lx
.H3

P

y E: I :=
.107s .-
. 107s .ams
.1055 .0=
;% .03J7

.0w2
.Lm4 .mw
.W72 .W2
.W72
.W :%
.W29 :C&
.Wi2
.WP . OSli
.= .OiPi
.K20 .0iP2
.0766 I .~
.07fi i .K60
.0701 .0i23
.(I7W .O=a
.W23 .W
.0619 .WM
.Ws3 .0629
.Ww .0629
.IMH .Oas
.6514 .0=

.0.503
:E .@%
;o&n

:E
-.W5s .0105
.1s25 .092s
.mu .(SZ2
.LLml .(FX
.Ilw .Ow
.Em .Cw
.1215 .WE
.12w .*
.12a .~f
.12s2 .035:
.Lm .094(
.L3L4 .0037
JMIJ .OM

.Ow
.M2s: .@@

lL2J mum
AI;

.s1

.s29 .627

.651 .C42

.547 .637

.56L

.s62 :E!

. 6L4 .677

.514 .s7s

.026 A&

.637

.662 .iw

.= .704

.022 .T23

.6ss .izs

.iL7f .7ss

.7L9 ; .Z?l

.Co .747

.mi: .746

.Soi; m&

.s05 ,

.ml : .760

.S5i .762

.9W ! .=5

.910 i .iS1
.ma

i%l .236
LH3; .%
L2UI .W
L256 ;.——
.4s6 \ -5W
.m . SW
.4S7 I .670-~ r .-
.429; .64s
.427 .64s
:% ; .s11
.24!s: :E
.s63I .4&
.334,

:46k
:?% I .23s
.Hi .~

S&s
34.7
G. s
G.s
9L II
9L O
=5
ms

I&:

103.3
103.6
Km o
lea 3
Lozs
IOZ6

E:
I@- Q
LOZ7
LOli
IEL4
1022
m!14
lw_ 2
10Z 4
EL
LOL3
10L3
IOL2
IOL2
SO.4
X3
ra 4
75.0
ml
69.s
as

E:
59.6
54.5

H
Z&s

949
245
040
m
Q24
9X
w
m5
=1
=4
776

am
U&

W2
494
491
SW
~

:g

mL
SW
Z&

so
46

-:
m
9SL
9W

L&
Lola
Low
1,m
LOW
L 076
L 105
L 100
L Iw
1,1s6

-.—
l.. ‘ O.oxg

.Om

.0222

.01s6
-ml
3
D
-.m
-.ms5
.W3s
M& :

.0435:

.W

.0402:

.0407

.0398

:%!
.M2
.MI
.0Ss
m&

.0S7

.O.m

.0404

.0m2

.WL4

.0524

.W2i

.06=

.Wil

.0TL2

.M!476

.f%u

.W%w

.@ss

.Ww

1.m
.Ui2
.631
.611

:%!

446
3W
326

229
Ii3
06~

69

&i
430
m
48i
46s
441
4-M
443
4s
474
474
m
5L0
m
w
334

%
64C

%
5-H
~

.374
0s4
W4
.ffx
61+
61<
421

E
ml
m
m
Lw

o

--4!--g
554

664
W6
al
517
6W
W5
SW

%!
6$-4
6s2
422
724
m

%%
m
4W

z
534
907
Wi

Lz
~ 111

m

4
-—.-—.—

-.—.
.663
.6W
.Wi
.bn
.66L
.664
.Un
.sss
.284
.&w

:R?
. 61Q
.624
.649
.604
.W7
.e-Ll
.6s3
.5SI

%J

.C@3

.Sm

.S4B

.334

. =L

.2W

.274

,.-

-

-

.-

Diameter, 8 ~eet

—

Propeller XO. 9792.
-—

Propeller No. 979.% Diamdw, 81eei
SET AT W AT 0.75E

c.-

a 0374
.0s6
.0676
.055
.03i2
.0572
.03s6
.0506
.0536
.E44
.0325
.64!34
.04%4
. w%
Jx;

.0424

.0402

.043

.03n

.m

.W3s

.0315

.0234

.Ola

.0134

.w36

:%%
.W
.Wo2
.Oom
.Ows
.mu
.06L3
.mu
.Mli
.033(
.C634

~-
. p.h. pNm b%.

G

UL2X
-12ss
.12$2
.L256
.I.234
.12w
. 12Lo
. SiSJL
.1143
.1146
.1134
.1182
. llm
.1100
. Iwo
.1042
. Dloi
. IW7
.WM
.Wso
.0943
.OaG
.0M5
.Wt.s
.07s4
.07&4
.0024
.Wz
.05sT
.m
.04w
.WS6
.m
.0i63
.Omi
.0154
.m
. cm
.34X
.Mlx
. ma
. Olsf
. OR
.oL3i
.Ola
. mx
. out
.OIK
.014
.oM1

CP x

L619
. 6U
.62s
.626
.629
.bIo
:27

.6S0

.6s6

: Fi
.Zoz
.m
.iL1
.ios
. ns
.730
:%

. lG

.731

. 74s

.754

.i64

.Y6t

.m

.773

.775

.754

.iw

.s04

.s50

.Wi
—----
---—.
.W3
.W1
.W2
.Wi
.544
.s44
.4W
.501
.464
.447
.Wa
.39’4
~~

lb.QfL
T“
~D

0.4GG
.422
.440

:E
.45s
.409
.4n
.ml
.5X
.5
.5M
.036
.661
.661
.m
.m
.624
.633
.O’il
.67L
.7C$
.745
.iw
.m
.Q2i
.99!
.401
.401
.374
.s7!
.&%
.SS
.W
.33!
.8M
.3X
.29
.W

P
Cr .

m,1243
.m:
. lx
.L2z?
.L21S
.L21e
.1212
.Em
.L200
.1192
.lm4
.lIGT
. 11s4
. Iwo
. us
. 114s
. lus
. llza
.1115
, 1U6
.1100
.lLW
.1025
.1025
. WxS
.m
.W25
.W23
.W26
.mza
-~~
.OW
.WQs
.Ows
. Ol!n
.0121
. 124s
. 12m
. EM
. L24i
.0124
.0124
.0124
.0L24
.Olzi
. OLZ
. Olx
. oL2i
.0144
.0M4

aw5
.ss
. 6L5
.610
.620
.m
.640
.6s0
.nz
.707
.Ro
.Z%l
:2

.m

.776

.s04

.W5

.W

.s30

.s49

.S3

.90s

. 9L0

.W-4

.Lw

:%
LOP
L!ll
1.in
L%@
L2M
L 44
Lw
L Sn
.55s
.s
.5U
.s24
.434
.4%
. ~:
.ti
. u!
.414
.2Z
.671
. 16!
. In

L 011
Low
L 0L2
I,m
L(UL
L 011
?+016
Lom
L 015
L OH

%
Ss5
SW

-WJ

732
732
6i4
6i*
mz

%
WI
M
44A
367
~

3s3
219
155
s
0s
36

L,OJ
LM2
L 014
L m
L 014
LO14
Loll
L 017
L 017
1.011
L 013
L OH

9ss
w

323
W2
814
W
m
sol
m
.ii

?%
707
709
W5
e46
0%
569
5L2
511
466
464
4L2
4L3
3m

%
q

%
1s9
157
113
77
z

-:
-2C
a!
m
24(
w!
ml
G:
Ssl
w
w
w
m
S31
74(
74’

O.wnw t--
.W222s E:
.m233s! Ss.s
.W232s’ W.6
.Wa2s m. 9
.W2325 92.9
.lxazi 95.8
.W2326
.032219 lE:
.Wnlll KILO
mm: m4.1

103.0
.a?2312 mo
.002312 1025
.m15 L0226
.W2315, 1021

:~;: i %:
SlOz& I ;OL:

.WL9)5 ~ IU6

.002ml 102.2

.W2w5 IOL9
:= 10L6

IOL2
.W2w5 mL9
.w!U05 l@).6
AU)& : w.;

.W2SIQ iL 4

.W2S19 , 74.2

.m19 12.7

.aw19 ‘ 7L4

.! YM3L9, 66.4

.Wm9 , 66-s

.W2m2 , 61.2

.W2322 61.8

.Wia22 57.4

.C4mzs 57.0

aosw
.0s3a
.0322
.0SL9
.Ows
.6s04
.0n9
.0T6
. OnZ
.0i27
.0704
.0Es9
.ms
.0591
.06m
. 0m2
. 05LL
.04m
.0466
. 0b3i
.0407
.0250
.0w6
.02m
.@M6
. lano

–: gl&

.@a

.01L6

.091s

:%

.0977

.Olw

.0w4

.OIW

.OICS

: Lu&

.Um

.631

.mo

.s44

.U!5

.649

.6M

.Wa

.6s6

.%?

.707
:&7

.7%3

.739

.734

.iw

.7s6

.iw

.ioo
:~

.On
---—.

.693

.W5

.666

.m6

:E
.W2
.E$.5
.601
.s04
. 4s1
.4s4

I

I

_—



REPORT NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

TABLE 11.—FINAL ADJUSTED COEFFICIENTS

Propdkr No, S78% Diameter, 10 fed Propeller No. 378A Diameter$ 10 feet
12”AT 0.76R. W AT 0,76R.

.—=

—

-1 ‘“=
Cr CP..

amm :%
.0622 I
. 0ss1
. Wo :%%’
.0404 .0241
.0431

;%
:%
,0219 . Olbl
.0146 ; .0110
.mso

I “w.

c% Cr a

~ he

X24
.407
. 4m
. m
.666
.740
.326
.910

1.m
1.m5
1.17a
1.m3
L360
L U3
1.627
L 640
L 760
L.W

i%
222)
z 4m
%030
2.e24

?

a 091
.139
.lW

:%1

:&!
.440
.495
.5&l
.m6
.660
.706
.742
.769
.7m
.8M
.818
.S29
.834
.W4
.324
.791
; ~o

. MO

a 10
.M
.m

%
.36
.40

:%
.66
.al

——

LIZ&

.447

.638

.610

;$

.730

. Sio

.460

amo
.810
.416
.522
.632
.746

ig
1.166
1.623
1.662

~ ~:
.20
.2d
,30

:E
.46
.60
.66
.60
.05
.70
.75
.8a
.86
.W
.96

:%
L 10
L 16
Lm
L26
L20
L 3S

aaw
. mlla
.Cs46
.me
.mo
.mm
.0822
. mlo
. Oslo
. 07m
. 07S3
.0776
.0769
.0736
.0700

:%%
.0461
;WJ

.0306

.0-240

.Oaie

.0Zh3

. 0L51

. MWl

Prowller No. $788. D&zmekr, 10 jd

17”AT 0.76R,

e c?

a 04n
.04u
.0411
. 041Q
.0405

:%%
.m74
.aam
.asm
.Ozw
.0230
.0211
. Oln
, Olm
.msa

am
.m6
.m4
.470
,641
. em
,661

:%
.761
.732
,790
.77Q
.711
.683
.282

0.10
.16
.20
.26

:%
.40
.46
.60

.:;

.70

.76

.30

.85

amm
Jl&

. ml

.0781
ma?
.0$35
.0673
.0612
.0448
. m72

:!%
. ma
.mm
.0027

Propeller No. 8798. Diameter, 9 feet 8 inches

1P AT 0.75 R.

v

nim I Cr dL14
0.10 0.0%s9
.16 . ml
.20 .0668
.26 .0m7
.20 .0650
,35 .0484
.40 .0411
.46 .0222
.m .0264
.66 .0173
.66 .m
.66 .mm

r

o.03as
.5302
.0m8
.Omo
. oa77
.0200
.0228
. Ozlo
.0179
.0146
.0111
.W76

a2m
.m
;4$ .

.616

.TM

.346

.974
L 118

t.%?
l.m

Propeller No. i97EIg. Diameier, 10 jeet

B“ AT 0.76R.

Q

~~ LCa

-.—. .
PropellerNo. S79S. Diameter, 9 jeet 6 inchesG

0.0801
.:=

. fB18

.Om-l

.Cwa

.0m6

:%%’
.0727
.0a30
.0340
. ml
.Mm
.0461
.W
. W.21
.OiMe
.0191
.0126
.0031

CP

a IM70

:%%
. Ools

%J

.0586

.05s4

.0579

.050a

.OMo

:E
.0446
.0401
. oa56
,0310
.0258
.0m2
:0134

l’P AT 0.76 R.
-

v
nii

—..._+

cLl& :&a

. 2d6 .348

.829 .437

.400 .697

.472 .616

. Ml .706

.606 .m
,ml .8s3

:% ik?
.761 L 162
.7%2 L 266
.801 1.372
.812
.810 k=
:$2 L 764

.740 ;%

.Sm .2292

.Om 2.610

a 10
.15
.!m
.26
.30

:%
.46
.&)
,6E

:ti
.70
.76
.80
.85
.90
.95

L 03
L06
L 10

c?

aoem
.0914
.03%9
.0S50
.Mlo
.0763
.0714
. OeJm
.0589
.Oxm
.0416
.oa82
.0264
.0180
. Olw
.m40

4%

—.

a 0466
.0466
.04ed
.0461
.045a
.0462
.0446
.0434
.04m
.02m

%%

:K
.0146
.0100

0.10
.16
.20
.25
.3)
.23
.40
.46
.60
.66
.60
.63
.70
.76
.80
.86

0.201
.214
:%

;U3Jl

.641

.682
,m
,748
.760
.770
.766
.703
.589
.240

I



FULL SCALE WLN’D TUNNEL TESTS OF A I?EOPEXCJZE

TABLE IL—FINAL ADJUSTED COEFFICIENTS-Continued

Propeller No. 379A Diameier, 9 jeet 6 inohes Propeller No. 979A Diameter, 9 fe8t

1P AT 0.7SE.W AT &76E.

I
c?

:=

.Wm

.0861

.0249

.W

.0m4

.W16

.C@&2
m&

.Om

.W

.Ws

.a52L

.04m

.03m

.0M6

.0245

.0178

.Ouo

.Ow

Cr

Lloim
.07m
.Oiw
.0720
.0i04
.mm

:%%
.0072
.mw
.mm
Jw&

.0564

.Wa

.04m

.0429

.Cs7J

.02m

.0m2

.Olw

.Olz

G CP

I &lo

I ::
.26
.s0

I ::,,
.45

; ::

.13il

.66

.70

.76

.m

.s5

IL12a- fM616
. 1s9
.ma :8SJ
.am
.4CM .610
.477 g
.549
.007 .ril
.656 .s57
.6%I

iE
:$ L120
.769 L!UO
.789 LS32
.ml L447
.ma y&
.ma
.792 LW
.767 LW2
. rla 2 lio
.613 2410
.990 !L7m

& mi19
.0519
. Ome
. Om?
.0512
.Oms
.0@3
.0475
.044
AU&

;&u

:&J

0.181

:E
.46!4
.64a
.ea5
.Z30
.e27

i%
L MS
L2M
L440
L606

H%

am
.15
.20
.%
.m
.a5
.40
.45
.60
.66
.el
.66
.70
.75
.eo
.85
.W

i;
LOS

:E

—

. ,-

—

Propeller No. S799. Diameter, 9 feet

W AT 0.7SR. .:
.—..—.—

1

i% f%
.—
0.In9rl
. Ioas
.mel
: ;&9

;;OJ

.1002

.0959

.(KW

.Jx45

.0776

:*

.Cuea

.0421

.0362

.0279

.02m

.mw

.COio

c? a

Propeller No. 379A Diameter, 9 feet 8 inches
0.10

::

;:

.40

.46

.60

.s5

.60

.66

.70

:%

‘t
im
L 05
I. 10
1.15

arm
.Omo
Ax’&

. 07B7

.0760

. Or&

.0765

.cn62

.07m

.071a

.08xl

.M6s

. mm

.0677

.m30

.0493

.W

.03m

.0m4

.Ix?41

.0179

0.125
. Iw
g

.425

.493

.s50

.667

.m

.674

.iM

.7W

.7m

.770

.7W

.m

.790

.iwl

.767

.ile

.C$3

.460

a 162
.247
.622
.417
.ml
.6s6
.m
.754
.ms
.Wx

i%
L~
L210
1.416
L666
L6J3S
L7m
L~
2.110
2SI0
26io

.
W AT 0.75B.

v
n—D

0.10
.le
.2)
,25
.W
.66
.40
.45
.60
.b5
.60
.65
.m
.75
.m
.85
.9J

i%
LM
LIO
L15
La
L25
L80
L25
L40

C’z c? c%

O.loio
.Iml
. Smo
.mo
.Oaio
.Oms
.Om

:%%?
.m44

:%4
.aml
.Cs2i3
.0419
.mn
.071K
.M5a
.05m
.0520
.0455
.CB!x2
.nm
.Omo
. one
.oIm
.0(66

Cinm
.1105
.Mm
.lom

:%
.rrmu
.0969
.m52
.0929
.0927
.0015
.0s97
.OmI
.mam

:&%
.Oim
. on4
.0365
.M16
.05m
.M97
.0430
.ml
.02S9
.0n2

O.om
.lm
.Im
.2a2

g

.441

.499

.66a

.me

.666

.702
:~

.7M

.W1

.Slo

.am

.en

.ma

:%

.702

.616’

.425

.

Propeller No. S79B. Diameter, 9 feet

5S8AT 0.76R.
—. ..—--

Cr l“”?G

amo
. U40
. I140
. llm
.1120
.W%’
.IIm
.1o96
.1072
.mm
:f&

.lm5

.0m3

.Wm

.CB40

.07i9

.on7

.m62

.0m6

.0619

:*
.Mo2
.mm
.O1o1
.0076

0.124s
.U29
.m
.1220
.M)2
.U77
.1146
.Xm
.10M
.Uz6
.Im8
.1010
.Iwo
.Omo
.0986
.0Q34
.CW1
.m
.as12
.076s
.07m
.mm
.mim
.@lU2
.Om
.Omo
. W5

O..u

.L96

:Z;%
.449
.610
.m
.mo
.67a
.no
.760
. 74s
.766
.iw
.iw
.m4
.810
.ao6
.im
.im
.i64
.71M
.614
.4W

0.148
.ZM
an
.ml
.469
.567
.617
.7m
.1
:863

i=
L 110
L H?3
L2i7
L667
L457
L655
1.663
l.iMl
LMt7
LWd
.aIm
%mo
%.4io
2.660
2.WO

.-

.—PropeUer No. S799. Diamater, 9 fed

EF AT 0.75R.

Ck

:I!&

.m7

.6m

.m5

. n7

.ss0

.%3

k%
L430
L656

cl’ c? 7

0.10
#

.!28

.3)

.M

.40

.45

.60

%
.65

(L244
.24
.440
.617
.md

:%
.7W
.702
.ma

:=

O.mw
.rsa

:%

:&x
.am
.02s2
.0189
.Olm
.0121
.We4

.—

—. .-’



416 REPORT NATIONAL ADVISORY COMMITTEE FOIC .4ERONA17TlCS

TABLE 11.—FINAL ADJIJSTED COEFFICIENTS-Continu~

Propeller No. 379A Diameter, 8 jeet 6 inches Propelkr No. S79.?. Diameiw, 8 jee[ 6 hch88

1P AT 0.76R,

I

Z“ AT 0.75 R,

7Ca I ---1Ca
v

nii
-

Cr c, I c,

~ (L;:

%
.2$
.86
.40

:#1
.65

i :%

o.Om LIZ&
.0370
.0867
.0342 :%
.0326 .671
.C006

:E
:&l .680
.6222 .5Ea
.01s9 .6s5
.0154)
.0112

.624

.208

am
.!2W
.68a
.401
.595
.708
. m
.940

I.m
L 219
L 890
L686

0.10
.lb

%
.90
.85
.40

:%

.$

.65

.70

.76

.80

.%

.96
1.w
1.06
1.10
L 16

M
1.s0
L86
L 40
1.46

.—

o:moJ

,166
.Za6
.233
.346
.404
.470
.640
.600
,687
.602
.WO
.?lb
.787
.768
.na

:%
.786
.6W
.797

:%

:E
.ma
.!210

Propeller No. 3798. Diamder, 8 feet 6 inchw

17° AT 0.76 R,

CPG “Ca

~;:
.20

%
.86
.46
.45
.&)
.66
.611
.66
.70
.76

:8
,03

0.1117
. Ioai
.1046
. 1W9
.oa5--
. owl
.0838
. G768
.@372
.W81
.W86
.0410
.0991
.0246
, OIiO

:E

o.rmo
.0688
.0588
. as77
.0672
.0506
.W48

%iJi

:%
.0205
.0264
.0210
.0161
.0118

(LM

.256

:f%
.669
.610

, :g

. ~1

‘:i61
.767
“.724
.648
.486
.lw

a 175
.204
.262

:&
.622
.716
. W
.918

LOW
L 148
1.271
L406
Lb%
Lm

;M

Propeller No. 3792. Diameier, 8 je.d

12° AT 0.76R.

‘l-dC’L-lQ-l
~g
.m

:E
..35
.40
.45

:E
.60
.66

Propeller No. 3798. Diameter, 8 jeet 6 inches

W AT 0.76R.

cd

. — —
PropellerNo. S7M. Diametw, 8 jeetv

a “c? CP

a 0689
.mw
.awl
.W87
.0881
.LW76
.owe
.Cwl

:%
.O.8w
.0774
.0786
.0089
. Cwl
. woo
.0641
.Wso
.04m
.O&

,0228

7

:;:

:8?8
.4W
.4W

:%
.625

:s
.7XI
.745
.766
.778
.744
.785
.778
.760
.em

.:%

17° AT L76 R.

0:;g

%

:;

.45

.E

.&l

.66

.70

.76

.80
:SJ

1:E
1.06
1.10
1.Ill

a 162

:%

:%

.662

.786

.818

:=
1.@b
L 181
1.276

?%
1.618
L748

;%$
2.240
2 Klo

c1

0.172
.259
. a46
.465

:K
.70s
.7W
.697

H%
L24!2
L 361
L 620

:: E
9.110

Cr c? r

aowo 0.143
.0048

:E
:E .4W
.W22 .404

.647
:%! .W
.0676
.0540 :%
.0491 .707
.W42
.0242 :%!
.0202
.0z04 :=

.659
:%! .496
.0146 ,186

y;:
. .n

-“::
.86
.40
.46

:i’i?
, .60
-.66
.70
.76
,8J

:.
-. WI

0,1218
.1179
.1138
. Iml
. la26
. mm
.0880
. Ml
.0720
.0w2
.(586
.0447
.0843

:%
. MS8
.CW

—.—

.



FULL

TABLE

SCALE WLTD TUNKEL TESTS OF -4PROPELLER

11.—FINAL ADJUSTED COEFFICIENWontinued

Propeller No. 3T9E. Diameter, 8 feet

23”AT 0.7SE

Propeller LVo.i97W. Diameier, 8 feet

28°AT 0.7SR

i-a-!iii-$
.al . Iws .?m
.s . Iwia :% . S61 .626
.40 .Isio .12&s .426 .6W

.IwO .U52 .4W
:2 .I#35 .U43 .S4a :%
.5s . ma .m .sss .83s
.m .Iz8 .Uas .619 .ml
.66 .lm .W45 . e49 .W7
.70 . llm .1210 .m L0S7
.ia .lwa .I137 . i(m L MI
.&l .lws . Ha7
.s5

LW7
. OwI . IOU :Z LS25

.W .C6so . IrMa .mo L 414
.0w5 .Wm L(3W

i% .0732 :Z LW5
L05 .0059 :E .275 LiW
LIO .05&6 I :%7 .m L811
LIS . OW . W
Lm .M5 .0w9 .749 H%
L26 .Wa .Wzo .723 am

.02az i .Oew .(F4 Zaw
R .Om .610 261S
L40 .Olw ‘ :=

.~ I -02w :E am!47WL 45

417
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